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continuing down that road. It’s a long way 
from growing up in Hollywood and what we 
thought then or what we perceived. 

My choice as a working artist is not to play 
to the marketplace. It’s not because I don’t 
know how. I’ve chosen another path. As hard 
as my life is, and it is hard without Johnny, I 
wake up every morning and I| can’t wait to get 
to work. 
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480. All films are available in VHS or Beta, and 
are in color. 
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and Faith Hubley 
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FLIGHTS OF FANCY, 54 min., by John and 
Faith Hubley 
Contains: Windy Day (1967), Zuckerkandl 
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OF STARS AND MEN (1961), 53 min., by John 
and Faith Hubley 

URBANSCAPE, 41 min., by John and Faith 
Hubley 
Contains: Of Men and Demons (1968), Harlem 
Wednesday (1957), Urbanissimo (1966), The 
Hole (1962). 

A DELICATE THREAD, 49 min., by John and 
Faith Hubley 
Contains: Eggs (1970), Children of the Sun 
(1960), The Hat (1964), Second Chance: Sea 
(1976). 


From Pacific Arts Video Records, two titles are 
available. To order, call 1-800-538-5856. 


EVERYBODY RIDES THE CAROUSEL (1976), 72 
min., by John and Faith Hubley 

A DOONESBURY SPECIAL (1977), 30 min., by 
John and Faith Hubley and Garry Trudeau 


In Canada, for all non-theatrical use of Hubley 


films, call Canadian Learning Company, 
1-416-265-3333. 


CHARLES EIDSVIK 


Machines of the Invisible: 
Changes in Film Technology 


in the Age of Video 


Until the early 1970s, critical discussion of film 
technology and practice was a preserve 
monopolized by film-makers and by theorists 
such as André Bazin and Jean Mitry who were 
in close contact with film-making communities 
and often served as intellectual spokesmen for 
views commonly held by film-makers. The film- 
making community, in trade journals such as 
The American Cinematographer and J.S.M.P. 
T.E., traded secrets, discussed craft, and cele- 
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brated its lore, myths, and mystique. Theorists 
and historians such as Bazin and Mitry—Mitry 
was himself a film-maker—built film-makers’ 
perspectives into their views of how new tech- 
nology catalyzes change in film history. This 
view, which permeates Mitry’s Esthétique et 
psychologie du cinéma and can also be found in 
essays such as “‘The Myth of Total Cinema’’ by 
Bazin, posits an “‘Idealist’’ and ‘‘technologically 
determinist’’ view of history, with film technol- 


ogy allowing film-makers ever greater potential 
for recreating reality.! Though technological 
determinism is an understandable belief among 
film-makers, whose jobs depend on machines, 
and for whom belief in technological determin- 
ism is anxiety-lessening, the position is hardly 
intellectually respectable. Once Althusserian 
Marxism began to explore relationships between 
ideology and technology, an attack on ‘‘Ideal- 
ist’? and technologically determinist positions 
was inevitable. The attack, led by Jean-Louis 
Comolli, J.-L. Baudry, and Stephen Heath, 
attempted to critique technology within a 
‘‘materialist’’ approach to cinema. Soon joined 
by feminist film critics such as Teresa de Laure- 
tis, the analysis of technology and ideology has 
become a mainstream approach to technology 
at least within academe. 

Though the academics (and Comolli himself) 
are prone to gaffes when discussing specific 
technological practice,* one cannot quarrel with 
their intentions or intelligence. Nevertheless, 
insofar as the job of historians is to account for 
change, their approach has little future, not be- 
cause their methods—the search, for example 
for codes to which technology speaks—are 
weak, but because they have chosen to write 
and work from the ‘“‘position of the spectator,”’ 
from what can be seen and heard on movie 
screens, rather than on ‘‘tainted’’ film-maker- 
generated technical histories.* This would be 
fine except for a simple problem. Not only do 
most movies, in George Lellis’s terms, ‘‘seek to 
hide the methods by which they produce their 
illusions,’’* new production practices often are 
deliberately made invisible and inaudible to film 
spectators. Information on new technical prac- 
tices is only briefly hinted at in trade journals 
but primarily is passed on through actual film- 
making. 

If the last decade is any indication of how 
change occurs in cinema, a lot goes on below 
the realm of the easily perceivable. The central 
fact of recent cinema is the film industry’s at- 
tempt to survive in the face of overwhelming 
competition from video. Film can compete with 
video only as a producing and large-screen ex- 
hibition medium. As a producing medium it 
can compete only on the basis of ‘‘quality,’’ 
with quality defined as something film is not 
trying to achieve but already has. Technologi- 
cal innovation has largely served the purpose of 
making that quality either ‘‘better’’ or easier to 


achieve, but not different basically from the 
quality that already exists. New technology thus 
has expanded what can be filmed but not 
(deliberately at any rate) how we are meant to 
see films. Except in the area of special effects, 
an area in which mainstream film-makers have 
been able to use the old Hollywood ploy of 
turning big budgets and technical prowess into 
a publicity stunt, conceptually conservative 
technological innovation has been the norm. In 
understanding this innovation, perhaps the only 
relevant theorist would be Michel Foucault, 
whose approach to power struggles is relevant 
to just about any study of technical change.°® 
But the power struggle has been basically 
defensive. In the last decade, the majority of 
technical developments in the film industry 
have been aimed at facilitating extant produc- 
tion practices rather than at changing the 
‘look’? or sound of commercial films. Just 
about every new product has been advertised as 
something that makes film-making cheaper and 
easier, usually by allowing smaller crews or less 
schlepping of equipment on location. For each 
problem to be solved—light levels needed for 
shooting, the problem of equipment weight, 
problems of camera mobility, or the difficulty 
of getting good sound on location—different 
companies have offered competing solutions. 
For low-light filming, for example, Kodak, 
Fuji, and Agfa have offered faster filmstocks; 
Zeiss, Angenieux, Cooke, and Panavision have 
offered faster, sharper lenses; and various mak- 
ers of lighting equipment have developed lights 
and light-control equipment that require little 
electricity and are highly portable. Alone, each 
new technology has had little effect. But in 
aggregate, the dozens of new technical possibil- 
ities made available have radically altered the 
construction and implied worlds of commercial 
narrative films. In terms of David Bordwell’s 
‘‘style-syuzhet-fabula’’ triad,’ the technical 
developments have had surprisingly little effect 
on style, but a discernible effect on syuzhet 
(plot) construction. This has occurred because 
the new technologies allow more on-location 
film-making control, and thus freer use of the 
kinds of settings that can easily be shown, 
rather than left as syuzhet gaps, in fiction films. 
I will return to this issue later, after a review of 
the major recent changes in film technology. 
How film-makers get images has been directly 
affected by changes in filmstock technology, 
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lenses, and cameras meant for location use. But 
the primary change in visuals has been indirectly 
created through Automated Dialogue Replace- 
ment (ADR) in postproduction. ADR masks Its 
own existence so well that it is not audibly de- 
tectable to a film viewer. It has been radically 
liberating as a catalyst for other shifts in tech- 
nical practice.*® 

The most important of the visual-technology 
shifts has been in an expected area, filmstock 
technology.’ Until the mid-1970s Eastman’s 
5254/7254 negative was standard for narratives; 
when the new 5247/7247 stock came in, films 
changed visually and film-making got easier: 
the stock had such fine grain and wide exposure 
latitude (7 to 10 stops of light acceptance) that 
it became a new standard, one still more or less 
prevalent. Since then Eastman, in addition to 
unpublicized refinements of 5247, has produced 
three generations of high-speed stock, a fine- 
grained and contrastier replacement for 7247 
in 16mm (7291), a daylight-balanced version 
of 5247 for use with the new high-efficiency 
‘‘metal-halide’’ arc lamps known as ‘‘HMIs,”’ 
and a stock designed purely for matte work in 
special effects film-making. Though the newest 
high-speed stocks have six-layer emulsions'® 
and flattened-molecule technology (which com- 
bine to allow high-speed film-making without 
visible grain), each stock intercuts smoothly 
with the basic ‘‘47.’’ The new high-speed stocks 
are rated at ASA 320 (compared to 47’s ASA 
100) and can be rated faster, even without ex- 
tended lab development (‘‘pushing’’). For ex- 
ample, Full Metal Jacket was shot with the film 
rated at ASA 800.'' To the viewer, almost noth- 
ing has changed in a decade. But because of the 
increase in film speed without increase in grain, 
now very low-light scenes can be filmed easily; 
because of compatible tone and grain-structure 
architecture, interiors and even night exteriors 
are similar in “‘look.’’ Eastman, Fuji, and Agfa 
stocks can coexist as stylistic variants even 
within a single film without a viewer noticing. '? 
The effect has been on the kinds of shots that 
can be incorporated into narratives smoothly. 
Night-for-night filming is now relatively easy, 
provided the new ‘‘superspeed’’ lenses are used. 

Low-light filming problems also were 
‘‘solved’’ by lens and lighting manufacturers 
unobtrusively. Quicker and sharper zoom and 
prime lenses enhance the possibilities of fast 
stock without introducing their own ‘‘look.”’ 
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Where it used to take 100 footcandles of light 
to get sharp images a decade ago (because older 
lenses were only really sharp stopped down) 
now 25 footcandles or even 10 is common. (In 
Eastman’s demonstration film for film-to-video 
transfer techniques, one romantic candle-lit 
scene is lit with only one ordinary candle; it 
looks fine.) Not only is frying no longer an 
occupational hazard for actors; syuzhet con- 
struction now has very few light limitations. 
And because lighting problems in narrative 
film-making are in good part problems in 
schlepping lights and light-control equipment, 
and in getting juice to the lights, more efficient 
units such as HMIs have become popular. (An 
HMI is around five times as efficient as a tung- 
sten lamp, twice as efficient as a carbon arc, 
and is daylight-temperature.) Quicker lighting 
set-ups with less generated heat and smaller 
electricity requirements expand location possi- 
bilities. 

The additional location flexibility made pos- 
sible by new visual tools made location work 
cheaper and easier; it also made story construc- 
tion a bit different in potential. More low-light 
locations could be used, and they could be used 
in new ways. The city night locations of a 
Desperately Seeking Susan or After Hours were 
predicated on the new tools and stocks. Cer- 
tainly night exteriors are not new; the ease with 
which they can be put into films Js. 


Complementing and accelerating the changes 
brought by stocks, lenses, and lights are post- 
production sound developments. ADR, based 
on “‘insert’’ electronic technology (which 
‘‘ramps’’ the onset of the bias tone so that 
sounds can be inserted in a track without pops 
or other recording artifacts) makes it possible to 
clean up location sound tracks or unobtrusively 
to replace location sound entirely in post-pro- 
duction. Now so ubiquitous that almost every 
feature film lists ADR credits, the art of sound 
replacement and remixing is an unsung but 
central contemporary film- and video-making 
craft. But except for the remarkable intelligi- 
bility of dialogue made possible by ADR and 
new versions of sound tools such as radio micro- 
phones, the main effect of new sound technol- 
ogy has been to free up crews on location. No 
longer is a take spoiled by bad sound; no longer 
need a boom shadow be in the way; no longer 
must the sound of a moving camera be so care- 


fully masked. But the use or non-use of ADR 
in a scene is undetectable. 

Curiously, a by-product of ADR has been in 
characterization and acting styles. Actors such 
as Robert DeNiro now often just mumble their 
lines on-location, and depend on ADR sessions 
to get the right intonation and subtextual sub- 
tlety into the final film.'? Before ADR Euro- 
peans (such as Bergman) frequently ‘“‘matched”’ 
dialogue either because of bad recording condi- 
tions or to re-do performance nuances;'* with 
ADR this technique has become common, even 
everyday. Actors who do not have to project 
their voices can present different aspects of 
character than those who must be heard clearly 
by location microphones. Potentially this could 
cause large shifts in story and character con- 
struction. But the trick to the technique work- 
ing is for the actor and film-maker not to get 
caught by viewers. Acting styles have changed 
since ADR. But only those within the industry 
know how or why. 

The cameras used to shoot also have changed, 
and similarly, it is impossible to tell what cam- 
era has been used in any recent normal-format 
film. Which of the four generations of Arr 
35BL or two generations of Moviecam or myr- 
iad generations of Panavision/Panaflex cameras 
a film was shot with is in no way visible. (Simi- 
larly it is impossible to tell what camera recent 
16mm films were shot on.) Each generation in 
each manufacturer’s line has become quieter, 
more reliable, more adaptable to video view- 
finders, and more versatile, particularly for 
location filming, but no recent camera has ad- 
vertised its existence to the viewer. 

The most obtrusive technical change outside 
of the area of special effects in the last decade 
has been in camera movement. The Steadicam, 
Louma-type crane, Camrail, and jibbed dolly 
systems that have allowed us our current 
period-style of perpetually moving cameras are 
all consequences of fitting video viewfinders to 
film cameras, thus making them remote-con- 
trollable. The earliest uses of these tools were 
obtrusive: in Bound for Glory when the camera 
glided through a crowd smoothly and in ways 
not conceivable with a boom or dolly, the effect 
was Startling; so was the camera smoothness in 
An Unmarried Woman when the camera went 
up flights of stairs with the actors; so were the 
hallway and maze and stairs moving-camera 
scenes in The Shining. But the Steadicam has 


become just part of current film technique, and 
the different devices for moving a camera by 
remote control are used in films almost inter- 
changeably, usually without calling attention to 
themselves. The basic principle behind all the 
devices is that a camera can be moved more 
freely if its 50-lb. weight can be separated from 
the weight of the operator and focus-puller. 
Remote control and video tapes solve the prob- 
lem: in the Steadicam by physically isolating the 
camera from the ‘‘handholding”’ operator; in 
the Louma and jib-based rigs by putting the 
controls at a console and locating the camera at 
the end of some sort of boom, with mechanical, 
hydraulic, or electronic servocontrol systems 
that allow manipulation of all camera controls. 

Are developments in moving-camera tech- 
nology revolutionary? They seemed so in the 
1970s; now the situation is less clear. As the 
mobile camera became more common, the styli- 
zation apparent in a film such as The Shining 
has blended into a repertory of mobile-cam- 
era/stationary-camera paradigms. But these 
paradigms are not so much the consequence of 
technologically created opportunity as of an 
economics- and video-driven loss of other esthe- 
tic options. A decade ago, a film-maker could 
use the edges of the frame as part of composi- 
tional graphics—to lead the eye, to counter- 
balance other visual elements. But now cable 
and video distribution is the financial heart of 
the media storytelling business, so film-makers 
have to keep essential information away from 
the edges of the screen, and have to forget 
about using the graphic potentials of 2.3:1, 
1.85:1 or 1.65:1 frame formats. All films must 
be composed for what the Europeans call ‘‘am- 
phibious”’ life, for viewability on both on thea- 
ter and on television screens. Without control 
of the shape or edge of frames, visual control 
must be done kinetically—especially because 
TV screens do not carry enough visual informa- 
tion for long-held static shots to retain viewer 
attention. Glance Esthetics, our contemporary 
period-style, has almost completely replaced 
Gaze Esthetics, in which film-makers left time 
for the viewer to contemplate the mise-en-scéne. 
Glance Esthetics (perhaps seen in purest form 
on music videos) requires the moving camera. 
But it seems far less than obvious how one 
might analyze stylistic changes forced by eco- 
nomic changes that themselves reflected new 
technologies and broader-scale power struggles 
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within society. And the longer the new camera- 
moving technologies are with us, the less radi- 
cal they seem—the more they seem mere succes- 
sors to the dolly-shot esthetics championed by 
Max Ophuls and a whole batch of New Wave 
film-makers. 

The sum of the technical shifts in the last 
decade has been to increase the possibilities of 
location film-making and to free film-makers 
from some logistical and financial production 
hassles. Though it would take statistical anal- 
ysis to prove or disprove my impression that 
location exterior (and especially low-light) 
scenes are much more common now than they 
were a decade ago, and that they now more fre- 
quently form parts of the syuzhet rather than 
syuzhet gaps, the major drawback to such 
scenes (their cost) has been lessened. The film 
industry’s ability ‘‘to turn the world into a 
story’’ (to use Mitry’s famous phrase) has been 
increased in that more kinds of ‘‘natural’’ 
scenes can now be appropriated for fiction. But 
there is very little that is esthetically revolution- 
ary in the new technologies, and nothing that 
would upset the basic film-making power struc- 
ture. Changes have been conservative, a defense 
against inroads and threats brought by very 
rapidly evolving video technologies. Pressure 
from the outside rather than forces within the 
film industry has given us the new toys we work 
with on location. Each of these toys also plays 
to the extant power structure within the film- 
making community. 

To grasp how new technology functions it is 
perhaps helpful to outline the economic and 
professional interests each technical shift 
favors. Low-budget film-makers, pushed out 
of the ‘“‘industrial’’ market by video, mostly 
switched to video, bankrupting a lot of small 
16mm equipment manufacturers and labs in the 
process. But at the higher budget levels, the 
mystique of film quality was promoted heavily 
by everyone from Eastman on down. Those 
with the most to lose by competition with video 
pushed the new technologies hardest. Crafts- 
people with a life invested in film technique 
were eager to try any new film tool that would 
make them more competitive. Rental houses 
could make money renting out new ‘‘top of the 
line’’ tools that changed quickly enough to keep 
film-makers from wanting to buy them, but still 
were rentable becuase they ‘‘worked like’’ older 
tools. Equipment manufacturers exploited film- 
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makers’ desire to survive and the willingness of 
rental houses to buy their stuff as a nudge to 
bring out ‘‘ever-better’’ tools. Accommodation 
was made to eventual video use by promoting 
the use of film as an originating medium and 
accepting the reality of Rank-Centel or Bosch 
video transfer. Driven by the nightmare of hear- 
ing the phrase ‘‘we could just as well have done 
it on tape,’’ the film community made its inter- 
nal power accommodations and promoted its 
mystique of quality in order to survive in the 
higher-budget ends of the industry. In a weird 
sense, the threat from video was approached 
with a triage mentality. What was irrevocably 
lost was simply accepted—films would be trans- 
ferred to and shown on video. What was seen 
as ‘‘working’’ all right without change, that is, 
film’s basic rhetoric and ‘‘tradition of quality,”’ 
was deliberately not undermined by technical 
shifts but instead was reinforced. What was 
changed was production practices and technol- 
ogy. The changes made here were meant to ex- 
pand the domain of fictionalized establishment 
practices into areas in which video could not 
compete well, such as location film-making. 
Video has (at least at present) real problems in 
dealing with on-location light contrasts. Film’s 
light acceptance range makes it unbeatable on- 
location. A battery of technical changes were 
gradually instituted so that film’s on-location 
advantages could be maximized. The last decade 
has been a power struggle between factions in 
the entertainment industry. Technology has 
simply been a tool for gaining or retaining fi- 
nancial power. 

What can be said about the relationships be- 
tween change in cinema and technical change 
on the basis of recent film history? Nothing 
very global. There have been some changes in 
what we see and hear and how actors act. But 
each change, as it came, was so subtle, so well 
masked, that no major change ever was ‘‘felt’’ 
by audiences. The film industry’s defensive 
maneuvers of the 1970s and 1980s are far differ- 
ent from the flaunting of color, 3-D, and wide- 
screen in the 1950s (and judging by industry 
finances, far more successful). But the changes 
that have occurred are still not fully played out, 
so to argue either the parallels or differences 
between the last decade and preceding ones 
would be to deny the complexity (and complex 
approaches to the craft) of film as a technolog- 
ical medium and art form. In film, as Ingmar 


Bergman put it, ‘‘God is details.’’ So large the- 
oretical claims must be put on hold, or at least 
balanced with one another in recognition of the 
different perspectives from which cinema can 
be seen. 

The basic problem in theorizing about tech- 
nical change in cinema is that accurate histories 
of the production community and its perspec- 
tives, as well as of the technological options that 
face film-makers, must precede the attempt to 
theorize. And theory itself must limit itself to a 
little bit of history at a time. It is not that we do 
not need theory that can help us understand the 
relationships between larger social and cultural 
developments, ideology, technical practice, and 
the history of cinema. Rather it is that whatever 
we do in our attempts to theorize, we need to 
welcome all the available sources of informa- 
tion, from all available perspectives, tainted or 
not, and try to put them in balance. Anything 
less than that approach lessens us as students of 
cinema by denying the complexity of the art we 
study. 
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1. See André Bazin, ‘‘The Myth of Total Cinema,’’ What is Cin- 
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Winston, Misunderstanding Media. Cambridge: Harvard Univer- 
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to either camera’s weight and made the cameras useless for hand- 
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cameras and for European low-budget productions where dubbing- 
in of dialogue was the norm. But they were technically unsuited for 


the mainstream industry. Bawden, in fact, is correct if one adds 
‘*self-silenced’’ to her ‘‘hand-held’’ comment. The 16mm Eclair 
NRP and ACL and the Auricon conversions of the early 1960s did 
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such as Heath would like to admit. Even Comolli—who as a film- 
maker should know better—in his essay, ‘‘Machines of the Visible,”’ 
attacks Mitry’s defense of orthochromatic stock by defending pan- 
chromatic film (quoted from Teresa de Lauretis and Stephen Heath, 
ed. The Cinematic Apparatus. New York: St. Martin’s, 1980): ‘SA 
further advantage. . . the replacement of orthochromatic by pan- 
chromatic stock depends again on the greater sensitivity of the lat- 
ter. Not only did the gain in sensitivity permit the realignment of the 
‘realism’ of the cinematic image with that of the photographic 
image, it also compensated for the loss of light due to the change 
from a shutter speed of 16 or 18 frames per second to the speed of 
24 frames a second necessitated by sound.”’ (131) 

The only way such compensation could occur is if the overal/ film 
speed (ASA) of panchromatic film were higher. As Barry Salt points 
out (p. 222) panchromatic and ortho stock were about the same 
speed (20-25 ASA), and Kodak introduced a superspeed ortho film 
(ASA 40-50) in 1926. Thus there was no speed advantage in pan- 
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